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P RESCOTT AND BAKER, 1904,
observed that in dextrose broth
fermentation tubes the number of

Bacillus coli reached a maximum in sixteen
to twenty-seven hours after which they
died off, being supplanted by the sewage
streptococci.

Clemesha in 1912 found that in peptone,
bile-salt, neutral red media, containing
one per cent glucose or lactose pure cultures
of Bacillus coli and Bacillus aerogenes began
to fall off in numbers after 24 hours.

In a private communication, Dr. Joseph
Race of Ottawa, Canada, points out that
in a medium containing 1 per cent peptone
and lactose and one-half per cent bile salts,
Bacillu-s coli is overgrown by Bacillus aero-
genes-like forms so that after 48 hours
incubation at 37 degrees C. the latter may
be 18 times as numerous as Bacillus coli.

This rapid death of Bacillus coli in 1
per cent carbohydrate media raises the
question as to the desirability of employing
so large an amount of sugar in the presump-
tive test, particularly if it is to be used also
for preliminary enricbment. In the fol-
lowing study it was attempted to deter-
mine in a general way the effect of concen-
tration of glucose and lactose on the lon-
gevity of coli-like bacteria. Four organ-
isms were employed in the experiments;
Bacillus communis, Bacillus communior,
Bacillus aerogenes, and Bacillus cloacae.
Small quantities of 24 hour broth cultures
were added to the media which had pre-
viously been warmed to 37 degrees C.
The medium employed contained one-half
per cent Witte's peptone and one-half per
cent dipotassium phosphate in distilled

water, to which was added, just prior to
inoculation, the desired quantity of sterile
carbohydrate. The following concentra-
tions of glucose and lactose were tried:
0.3 per cent, 0.5 per cent, 1.0 per cent, 2.0
per cent, and 5.0 per cent. After definite
periods of incubation, at body temperature,
the number of viable organisms was deter-
mined by the dilution method using dex-
trose broth fermentation tubes to eliminate,
as far as possible, errors due to contamina-
tion.

EXPERIMENTS WITH GLUCOSE.
The rate of growth of all organisms

tested seems to be unaffected by the con-
centration of glucose. Th! number of or-
ganisms reaches a maximum of 100 to
1,000 million per cc. in about ten hours.
In 0.3 per cent glucose all of the organisms

studied were undiminished in numbers
after 168 hours (7 days).
In 0.5 per cent glucose Bacillus aero-

genes and Bacillus cloacae persisted in un-
diminished numbers throughout the ex-
periment. Bacillus communts began to
die off after 96 hours; falling to 10,000 per
cc. in 168 hours (7 days) and to only 10
per cc. on the 8th day (192 hours). Bacil-
lus communior is more sensitive and death
begins after 48 hours; the number of viable
organisms dropping to 10,000,000 in 96
hours (4 days) and to only 100 per cc. in
168 hours (7 days).
The results in 1 per cent glucose were

similar to those obtained with one-half per
cent, except that fecal forms, Bacillu com-
munis and Bacillus communior succumb
much more quickly. The strain of Bacillus

306



Concentration of Glucose and Lactose

communior observed was particularly af-
fected showing a count of 100,000,000 after
24 hours which fell to less than 10,000 in
72 hours, and sterility was obtained in five
days.
With the higher concentrations of glu-

cose, death began even earlier and the
rate of death seemed slightly increased but
there is no appreciable difference between
the effect of 2 per cent and 5 per cent glu-
cose.

The observations on glucose may be sum-

marized as follows: The numbers of viable
organisms reaches a maximum in about
ten hours. For Bacillus aerogenes and
Bacillus cloacae this number remains prac-

tically unchanged for seven days if the
concentration of glucose is not over 2 per

cent: Bacillus communis and particularly,
Bacillus communior, however, begin to die
off in twenty-four to forty-eight hours if
the concentration of glucose is more than
one-half per cent.

EXPERIMENTS WITH LACTOSE.

The studies with lactose were analogous
to those with glucose. The same percent-
ages of carbohydrate were employed and
the technique was unchanged. The ex-

perimental results were more variable with
the disaccharid than with glucose and this
was particularly noticeable with Bacillus
aerogenes. The rate of death of BaciUus
aerogenes is much greater in a medium con-

taining lactose than in one containing the
same concentration of glucose. Bacillus
communior and even Bacillus communis
die off somewbat more rapidly than Bacil-
lus aerogenes. The effects of increased con-

centrations of lactose are similar to those
observed with glucose.
As the concentration of glucose and lac-

tose increases the time which elapses until
the bacteria begin to die off decreases, and

after mortality begins, the rate of death is
slightly greater with the higher concen-

trations of' carbohydrates. This latter
observation needs further detailed study.
An explanation for the phenomenon has

not been definitely obtained. It is be-
lieved, however, that in the higher concen-

trations of carbohydrates the limiting
hydrogen ion concentrations are more

quickly reached thereby causing death of
the microorganism to begin earlier. It is
also possible that the hydrogen ion con-

centration is a function, not only of the
organism, but also of the fermentable sub-
strate and that it is slightly higher in the
higher carbohydrate solutions, thus causing
a more rapid destruction of the bacteria;
but whether or not this is actually true
has not been experimentally determined as

yet.
CONCLUSIONS.

The results of these preliminary studies
confirmed the observations of Prescott and
Baker and of Clemesha that Bacillus coli
dies off rapidly in a medium containing 1

per cent of either glucose or lactose and
also the observations of Race that after
48 hours incubation at body temperature
the Voges-Proskauer positive or Methyl
Red negative coli-like bacteria are likely
to predominate over the true coli forms.

In media containing 1 per cent glucose
or lactose, an incubation period of 48
hours is detrimental to the successful iso-
lation of Bacillus coli. This is particularly
true if Bacillus cloacae is present. It
therefore seems desirable that the concen-

tration of lactose, in preliminary enrich-
ment media, should be reduced to one-half
per cent which is sufficient for the purpose
of the presumptive tests. Isolation or

confirmatory tests should be performed as

quickly as convenient, preferably in from
twelve to twenty-four hours.
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